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ART-UNIT: 377 

PRIMARY- EXAMINER: Casler; Brian L. 

ATTY- AGENT -FIRM: Townsend and Townsend and Crew LLP Woodward; Henry K. 
ABSTRACT : 

A new technique for imaging a material with a high T2/T1 ratio such as articular 
cartilage uses driven equilibrium Fourier transform (DEFT) , a method of enhancing 
signal strength without waiting for full Tl recovery. Compared to other methods, 
DEFT imaging provides a good combination of bright cartilage and high contrast 
between cartilage and surrounding tissue. Both theoretical predictions and images 
show that DEFT is a valuable method for imaging articular cartilage when compared 
to spoiled gradient recalled acquisition in the steady-state (SPGR) or fast spin 
echo (FSE) . T2-decay, Tl recovery, echo time, magnetization density, proton 
density, and equilibrium density per proton are related by a derived equation. 
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Mulkern, R.V., et al . , "Contrast Manipulation and Artifact Assessment of 2D and 3D 
Rare Sequences," Mag. Res. Imaging, 8, pp. 557-566 (1990). 

Zhou, et al . , "On Phase Artifacts of High-Field Fast Spin-Echo Images," SMRI 
Abstract Book, p. 1248 (Aug. 1993) . 

Zhou, et al . , "Reduction of Ringing and Blurring Artifacts in Fast Spin-Echo 
Images," SMRI Abstract Book, p. 935 (Aug. 1993). 

Zhou, et al., "Reduction of Ringing and Blurring Artifacts in Fast Spin-Echo 
Images," J. Mag. Res. Imaging, 3, pp. 803-807 (Sep. /Oct. 1993). 
Wan, et al . , "Reduction of Phase Error Ghosting Artifacts in Thin Slice Fast 
Spin-Echo Imaging," Mag. Res. Med., 34, pp. 632-638 (1995). 

Press, et al . "Numerical Recipes in Fortran: The Art of Scientific Computing, "2nd . 
ed. (1992) . 

XP002057350 2D Phase Correction For Multiple Shot EPI, Haiying Liu, et al . 
Proceedings International Society Magnetic Resonance Medicine, vol. 3. 
XP002057349 Cross- Correlation in MRI : Image Reg., P.V. Connaughton, et al . Book of 
Abstracts vol. 2, Society Magnetic Resonance Medicine and Biology. 
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ATTY- AGENT -FIRM: Fay, Sharpe, Beall, Fagan, Minnich & McKee 
ABSTRACT : 
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A transmitter (24) and gradient amplifiers (20) transmit radio frequency- 
excitation and other pulses to induce magnetic resonance in selected magnetic 
dipoles and cause the magnetic resonance to be focused into a series of echoes 

(66) at each of a plurality of preselected echo positions following each 
excitation. A receiver (38) converts each echo into a data line. Calibration data 
lines having a close to zero phase-encoding are collected and used to generate 
correction parameters (102) for each of the echo positions. These parameters 
include relative echo center positions (96) and unitary complex correction vectors 

(106) . The calibration data lines for each of the preselected positions are 
one-dimensionally Fourier transformed (82) and multiplied (90) by the same complex 
conjugate reference echo (80) . These data lines are then inverse Fourier 
transformed (92) to generate an auxiliary data array (94) . A relative echo center 
position is computed (96) which represents a fractional shift of the true center 
relative to the reference echo. A complex sum is computed (104) from the relative 
echo center position and normalized (106) to generate a unitary correction vector. 
The phase-correction parameters are used to phase-correct (116) imaging data 
lines. The phase-corrected imaging data lines are sorted (122) to build an image 
plane which is one-dimensionally Fourier transformed (128) in the phase-encoding 
direction to produce a final corrected image (130) for display on a monitor (134) . 

18 Claims, 7 Drawing figures 
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ART-UNIT: 2 63 

PRIMARY- EXAMINER: Tokar; Michael J. 
ATTY- AGENT -FIRM: Parker; Sheldon H. 

ABSTRACT : 

A new three-dimensional (3D) MR imaging pulse sequence can produce over 100 
high-resolution, high- contrast images in as little as 6 minutes of imaging time. 
Without additional imaging time, this same image data can be post-processed to 
yield high-resolution, high-contrast images in any arbitrary orientation. Thus, 
this new pulse sequence technique provides detailed yet comprehensive coverage. 
The method of this invention relates to a preparation-acquisition-recovery 
sequence cycle. The first step is magnetization preparation (MP) period. The MP 
period can emply a series of RF pulses, gradient field pulses, and/or time delays 
to encode the desired contrast properties in the form of longitudinal 
magnetization. A data acquisition period includes at least two repetitions of a 
gradient echo sequence to acquire data for a fraction of k-space. A magnetization 
recovery period is provided which allows Tl and T2 relaxation before the start of 
the next sequence cycle. The MP, data acquisition and magnetization recovery steps 
are repeated until a predetermined k-space volume is sampled. 
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ART-UNIT: 225 

PRIMARY- EXAMINER: Arana; Louis M. 

ATTY- AGENT- FIRM: Fay, Sharpe, Beall, Fagan, Minnich & McKee 
ABSTRACT : 


A sequence control (40) causes a transmitter (24) and gradient amplifiers (20) to 
transmit radio frequency excitation and other pulses to induce magnetic resonance 
in selected dipoles and cause the magnetic resonance to be focused into a series 
of echoes in each of a plurality of data collection intervals following each 
excitation. A receiver (38) converts each echo into a data line. Calibration data 
lines having a close to zero phase-encoding are collected during each of the data 
collection intervals. The calibration data lines in each data collection interval 
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are zero-filled (86) to generate a complete data set and Fourier transformed (88) 
into a series of low resolution complex images (90.sub.l, 90. sub. 2, . . 
90. sub. n) , each corresponding to one of the data collection intervals. The low 
resolution images are normalized (92) and their complex conjugates taken (94) . 
Imaging data lines are sorted by a data collection interval and zero-filled (104) 
to create full data sets. The full data set corresponding to each data sampling 
interval is Fourier transformed into partial image representations ( 106. sub. 1, 
106. sub. 2, 106. sub. n) . Each partial image is multiplied (108) by a complex 
conjugate of the normalized phase correction map (96) to create corrected partial 
images which are summed (112) to generate a composite image (114) . The composite 
images are density corrected (12 0) . 


20 Claims, 11 Drawing figures 
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OTHER PUBLICATIONS 

Magnetic Resonance Angiography, Nishimura, et al . , IEEE TMI , MI-5 # 140-151, 1986. 
Real-time Flow Measurements Using Echo-Planar Imaging, Guilfoyle, et al . , Magn . 
Reson. Med., 18, 1-18, 1991. 

Cancellation Excitation for Angiography, Pauly, et al . , Fifth SMRM, 70-71, 1986. 
Robust Velocity Selective Excitation, Pauly et al . , 6th SMRM, 27, 1987. 
Quantitative Single-shot flow Velocity Imaging with Stationary Signal Suppression 
using Flow-selective Pulses, Pope et al . , 10th SMRM, 96, 1992. 

Encoding Velocity Information In NMR Images By Phase Tagging, Lee, et al . , 10th 
SMRM, 812, 1991. 

Direct Acquisition Phase Contrast Angiography, J. N. Lee, 10th SMRM, 818, 1991. 
Flow Imaging By Stationary Spin Suppression, H. Lee, 10th SMRM, 1154, 1991. 
Driven Equilibrium MR Angiography: A Study of Static Spin Suppression, Foster et 
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GRASE Imaging: A Novel Fast MRI Technique, Oshio, et al . , Magn. Reson. Med. 
20(2) :344-349, 1991. 

ART-UNIT: 267 

PRIMARY- EXAMINER: Tokar; Michael J. 
ASSISTANT-EXAMINER: Man; Raymond Y. 
ATTY- AGENT-FIRM; Quarles & Brady 

ABSTRACT : 

An angiogram is produced using NMR fast pulse sequences in which the views are 
acquired in shots preceded by a preparatory pulse sequence. Each shot is acquired 
twice with differing preparatory pulse sequences and the resulting NMR data is 
subtracted to null the stationary tissues in the reconstructed image. 
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